Background {#Sec1}
==========

Postpartum mental health problems are a major public health issue \[[@CR1]\]. The most common of these problems is postpartum depression, which usually occurs 4 to 6 weeks after childbirth \[[@CR2]\] but can occur up to 1 year postpartum \[[@CR3]\]. The prevalence of postpartum depression has been reported to be 10 to 14% \[[@CR4]--[@CR7]\]. Postpartum depression can have adverse effects not only on affected mothers, but also on their children's development and on the well-being of the whole family \[[@CR8]--[@CR10]\].

The 12-item General Health Questionnaire (GHQ-12) is a valid, internationally used measure of mental health status in a population. High GHQ-12 scores have frequently been used to identify the possible presence of psychological disorders. Several studies used the GHQ-12 in order to assess postpartum mothers' mental health status \[[@CR11]--[@CR13]\].

Some of the reported risk factors of postpartum depression are low social status, stressful life events, psychological disturbance during pregnancy, a poor marital relationship, low social support, and past history of psychopathology \[[@CR7], [@CR14], [@CR15]\]. Studies on the mental health status of mothers have mostly been conducted 4 to 8 weeks \[[@CR12], [@CR16], [@CR17]\] or 1 year \[[@CR11], [@CR18], [@CR19]\] after delivery. However, it is critical to gain better insight into mothers' mental health between 8 weeks and 1 year postpartum to fully understand postpartum mental health problems. Furthermore, it would be necessary to examine the factors influencing mothers' mental health in order to evaluate their physiological adaptations to the nursing environment. Therefore, the purpose of this study was to assess the mental health condition of mothers 4 months after delivery and to elucidate the factors influencing poor mental health.

Participants and methods {#Sec2}
========================

A cross-sectional study was conducted in two healthcare centers in Nagasaki, Japan, from November 2011 to July 2012. A total of 646 women whose infants underwent a 4-month health examination at these centers were invited to participate in this study, and 602 women gave written informed consent to participate (participation rate: 93.2%). This study was approved by the Ethical Committee of Nagasaki University, Graduate School of Biomedical Sciences (approval number 11090863).

Questionnaire {#Sec3}
-------------

Information on mental health status, delivery, and other factors was collected using a self-administered questionnaire. Women were asked about their age, height, weight, gestational age at delivery, parity (primiparous/multiparous), method of delivery (vaginal/caesarean section), gestational stage at delivery (preterm, full term, or post term), marital status (married or living with a partner, single, divorced, or widowed), whether the pregnancy was planned (yes/no), method of infant feeding (breastfeeding, partially breastfeeding, or formula feeding), whether they were eating meals regularly (yes/no), appetite (good/poor), frequency of going out (almost every day, 2 to 3 times a week, once a week, 1 to 2 times a month, or less than once a month), financial difficulty (yes/no), stressful life events (yes/no), and history of depression (yes/no).

The Japanese version of the GHQ-12 was used to identify potential poor mental health status. High GHQ-12 scores have frequently been used to identify the possible presence of psychological disorders. The 12 items assessed by the GHQ-12 are lost sleep, feelings of being under strain, inability to concentrate, feeling unable to play a useful role, inability to face problems, inability to make decisions, inability to overcome difficulties, feeling unhappy, lack of enjoyment in day-to-day activities, feeling depressed, lack of confidence, and feelings of worthlessness. Responses were given on a 4-point scale (corresponding to the presence of symptoms: "not at all," "same as usual," "slightly more than usual," or "much more than usual"), and were scored in a bimodal fashion (0-0-1-1). Total scores ranged from 0 to 12, with higher scores indicating that the respondent experienced more symptoms of psychological distress. Participants with GHQ-12 scores of ≥4 were classified as the high GHQ-12 score group and participants with GHQ-12 scores of ≤3 were classified as the low GHQ-12 score group.

Statistical analysis {#Sec4}
--------------------

Participants with any missing questionnaire responses were excluded, leaving 584 women for the final analysis. The χ^2^ test, Fisher exact test, and Student's *t-*test were used to assess differences between the high and low GHQ-12 score groups. Multiple logistic regression analysis was used to evaluate the simultaneous effects of variables on high GHQ-12 scores. Odds ratios and 95% confidence intervals were calculated. Starting with a full model including all variables, the most appropriate model was selected based on Akaike's information criteria. *P* values \<0.05 were considered significant. Statistical analysis was performed using SPSS software version 19 for Windows (SPSS Japan, Tokyo, Japan).

Results {#Sec5}
=======

Table [1](#Tab1){ref-type="table"} shows the characteristics of the participants. The mean (standard deviation) age of participants was 31.4 (5.1) years old. The majority (86.8%) of the women ate meals regularly, 20% reported financial difficulty, and 6.2% reported a history of depression.Table 1**Participant characteristics**(n =584)    VariableAverageSDAge (years)31.45.1Height (cm)158.15.3Weight (kg)51.97.0Gestational age at delivery (weeks)38.91.5**n%**Parity Primiparous27947.8 Multiparous30552.2Methods of birth Vaginal birth50786.8 Caesarean section7713.2Term Preterm (\<37 weeks)305.1 Full term (37--41 weeks)54793.7 Post term (≥42 weeks)71.2Marital status Married or living with partner56797.1 Single132.2 Divorced40.7 Widowed00Pregnancy Planed44075.3 Not planed14424.7Breastfeeding status Fully breastfeeding38365.6Partially breastfeeding14324.5 Formula feeding589.9Eating meals regularly Yes50786.8 No7713.2Appetite Good55995.7 Poor254.3Frequency of going out Almost everyday25543.7 2--3 times a week25143.0 Once a week6110.4 1--2 times a month132.2 Less40.7Financial difficulty No46780.0 Yes11720.0Stressful life events experienced Yes18331.3 No40168.7History of depression Yes366.2 No54893.8

Table [2](#Tab2){ref-type="table"} shows the univariate comparison of variables between the high and low GHQ-12 score groups. Forty-five women (7.7%) were classified as having high GHQ-12 scores (poor mental health status), and their mean age was significantly older compared to women with low GHQ-12 scores (good mental health status). Women with high GHQ-12 scores showed significantly higher prevalence of not eating meals regularly, poor appetite, financial difficulty, and history of depression compared to women with low GHQ-12 scores.Table 2**Comparison of the high (poor mental health status) and low (good mental health status) GHQ-12 score groups**(n =584)    VariableHigh GHQ-12 scoreLow GHQ-12 score***P***value(n =45)(n =539)AverageSDAverageSDAge (years)33.65.531.25.1\<0.01Height (cm)158.35.1158.15.30.80Weight (kg)51.77.351.96.90.86Gestational age at delivery (weeks)39.01.638.91.50.86N%N%ParityPrimiparous2248.925747.70.50Method of birthCaesarean section48.97313.50.49TermPreterm48.9264.80.28Marital statusSingle or Divorced36.3142.61.00PregnancyNot planned1635.612823.70.10Breastfeeding statusPartially breastfeeding or Formula feeding2146.718033.40.08Eating meals regularlyNo1226.76512.10.01AppetitePoor511.1203.70.04Frequency of going outNo or 1--2 times a month15.91694.11.00Financial difficultyYes1635.610118.70.01Stressful life events experiencedYes1431.116931.41.00History of depressionYes1124.4254.60.01

Multiple logistic regression analysis revealed that older age, not eating meals regularly, and history of depression were significantly associated with high GHQ-12 score (Table [3](#Tab3){ref-type="table"}). Financial difficulty had a borderline association with high GHQ-12 scores in this model. We added the analysis in women without history of depression. Older age and not eating meals regularly were significantly associated (data not shown).Table 3**Logistic regression analysis of factors associated with high GHQ-12 score**    VariableComparisonOdds ratio95% Cl***P***valueAgeOne year increase1.11.1--1.2\<0.01Eating meals regularlyNo/Yes3.01.4--6.50.01Financial difficultyYes/No2.01.0--4.00.06History of depressionYes/No6.02.6--14.0\<0.01

Discussion {#Sec6}
==========

In the present study, 7.7% of mothers had poor mental health (high GHQ-12 score) at 4 months postpartum, with the factors associated with poor mental health status being older age, not eating meals regularly, history of depression, and financial difficulty.

The prevalence of poor mental health (GHQ-12 score of ≥4) among women 4 months after delivery observed in this study was lower than previous reports on postpartum mothers \[[@CR12], [@CR13]\]. In Italy, the prevalence of poor mental health among women 6 to 8 weeks after delivery was 13% \[[@CR12]\]. Furthermore, a study in the United Kingdom reported that 23.5% of women 3 to 6 months after delivery had a GHQ-12 score of ≥4 \[[@CR13]\]. These differences may be due to the cultural background and environment specific to each country. A study comparing the rates of psychological distress of women 1 year after childbirth in France, Italy, and Canada showed that differences between the rates in these countries were present, and that although the reason for the differences was unclear, distress may be expressed differently between countries \[[@CR11]\]; therefore, careful attention is needed when interpreting results from different countries.

Nakao et al. \[[@CR20]\] recently assessed the mental health status of the general population in Nagasaki, and reported that the prevalence of poor mental health (GHQ-12 score of ≥4) was 34.4% in women aged 20 to 39 years, and was 17.9% in women aged 40 to 64 years, which were both higher than the prevalence observed in our study. To date, there is no clear evidence of whether mental health problems are more or less common among postpartum women than non-postpartum women. One study reported higher prevalence of depressive disorder among postpartum women than a control group \[[@CR21]\], another reported lower prevalence of depressive disorder among postpartum women than non-postpartum women \[[@CR22]\], and others reported no significant difference between postpartum women and controls \[[@CR13], [@CR23]\]. Further studies are necessary to clarify this issue; however, considering the significant negative impact on mothers and children \[[@CR8]--[@CR10]\], postpartum mental health problems are definitely one of the most important global public health issues.

In the present study, older age was significantly associated with poor mental health as assessed by the GHQ-12 among postpartum women. However, some studies reported that younger maternal age was associated with postpartum mental health problems \[[@CR24], [@CR25]\]. On the other hand, Bjerke et al. \[[@CR26]\] reported that among Pakistani women, the probability of postpartum depression at 6 to 12 weeks after delivery was 4.6 times higher in women over 30 years of age compared to women under 30. Other studies have reported no significant difference in mean age between postpartum women with and without poor mental health \[[@CR16], [@CR27]\]. As mentioned above, these differences may be due to the specific cultural and social background of each country. Further studies are needed to clarify this association.

Financial difficulty or financial stress have been associated with depressive symptoms and mental health problems \[[@CR28], [@CR29]\]. A study on mental health at the population level in Finland showed that a poor economic situation was associated with poor mental health status as assessed by the GHQ-12 \[[@CR30]\]. Furthermore, some studies have pointed out that financial difficulties are a significant risk factor for postpartum mental health problems \[[@CR18], [@CR24], [@CR31]\]. Romito et al. \[[@CR18]\] reported that financial worries were associated with poor mental health status in Italian and French women 12 months after birth. Ngoma et al. \[[@CR24]\] also reported a significant association between financial difficulty and mental health problems among Japanese women 1 month postpartum and speculated that this association might be partly attributed to increased levels of stress among mothers who lack the financial means necessary to raise their infants. In our study, financial difficulty had a borderline association with poor mental health, which is consistent with previous findings. New mothers with financial difficulty might represent a group that should be targeted to prevent poor mental health.

We showed that history of depression was significantly associated with poor mental health among Japanese mothers 4 months postpartum. Panthangi et al. \[[@CR32]\] used the Edinburgh Postpartum Depression Scale to assess postpartum depression in women who had given birth during the previous 5 to 8 weeks and showed the relationship between postpartum depression and history of depression. Saleh et al. \[[@CR27]\] also reported that prior psychiatric problems were a significant predictor of postpartum depression as assessed by the Edinburgh Postpartum Depression Scale. Our study together with previous reports suggests that, for women with prior history of depression, appropriate screening and early intervention may be needed to prevent postpartum mental health problems.

A previous study showed that not eating meals regularly was associated with poor mental health status among community-dwelling Japanese women \[[@CR20]\]. This finding was consistent with our results. To the best of our knowledge, there have been no previous studies on the relationship between the regularity of eating meals and mental health status among postpartum women. Eating patterns might vary considerably among different cultures and countries, which makes it somewhat difficult to evaluate on an international scale. However, irregular eating patterns may lead to mental health problems, and vice versa. Further study is required to fully understand this association among postpartum women.

Several limitations of the present study should be considered. Firstly, because this was a cross-sectional design, our results do not necessarily show a causal relationship. Longitudinal studies are required to establish relationships between poor mental health and the associated factors. Secondly, the present study included only Japanese women; therefore, it is not possible to extrapolate the results to women of other ethnicities. Thirdly, it was reported that depression patients have abnormalities in baseline cortisol secretion \[[@CR33]\]. It is necessary to obtain data on cortisol levels in future research.

The prevalence of poor mental health was relatively low in women at 4 months postpartum in this study. Older age, not eating meals regularly, and a history of depression were associated with poor mental health. Financial difficulty had a borderline association with poor mental health. The risk factors identified in the present study might help practitioners identify women at high risk of developing poor mental health after delivery and aid in early intervention to prevent postpartum depression.
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